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用，对 Cu、Pb、Zn、Cd 浸提效果较好。各试剂单一和复合作用对 Cr、Ni 的浸
出率普遍不高（20%左右）。在 2.5L/min 的曝气强度下，以 0.2mol/L 草酸作为浸
提剂（固液比 1：50）的重金属浸出效果 好，对 Cu、Zn、Cd、Cr、Ni 的浸出

















Total contents and partitionings of heavy metals in tentatively dredged materials 
of Xiamen western bay were studied with the aim to development of conventional 
decomtamination technology. The main discovery could be drawn as follow: 
（1）The distributions of heavy metals in the sediments of Xiamen western port 
were average, although that from Maluan Bay and Yuandang Lake were somewhat 
higher. The contamination degree of heavy metals in Xiamen western bay was about 
the same level of pearl river estuary and Shenzhen bay in the south, slightly higher 
than Jiaozhou bay in the north and was apparently lower than some larger ports in 
western countries.  
（2）The potential ecological risk index was used to assess the pollution effect of 
heavy metals. The assessment result indicated that the ecological risk for most heavy 
metals belonged to light potential ecological risk during drought and flood. 
（3）Sequential chemical extraction procedure proposed by Koersten and 
Foerstner was used to analyze the partitioning of Zn、Pb、Cu、Ni、As、Cd、Cr、
Hg、Fe、Mn in the sediments of Xiamen western port. The results showed that the 
bioavailable (anthropogenetic) fractions of most heavy metal accounted for 90% 
indicating a potentially environment risk of these contaminants. 
（4）In the chemical extraction experiments, comparing with multiple groups of 
single and complex treating, it was found that the extraction effects of EDTA with 
ammonium oxalate, ammonium acetate for complex treating and EDTA、oxalic acid 
for single treating were effective for Cu、Pb、Zn、Cd. The extraction ratios of Cr、
Ni were lower (ca. 20%). In the aeration condition of 2.5L/min, using 0.2 mol/L 
oxalic acid at 1:50 solid/liquid ratio, the extraction ratios of Cu、Zn、Cd、Cr、Ni were 
93.08%、89.36%、78.95%、44.93% and 65.66%, respectively. 
 



















第一章 绪 论 ........................................... 1 




1.1.4 目前厦门疏浚物处置方法 ................................3 
1.2 疏浚物及其特征............................................. 4 
1.3 目前疏浚物的处置方法....................................... 4 
1.3.1 吹填造地..............................................4 
1.3.2 海洋倾废及其对环境和经济产生的影响....................5 
1.4 国内外对疏浚物去污染处理及其综合利用研究概况 ............... 6 
1.4.1 国外对疏浚物去污染处理及其综合利用研究进展............6 
1.4.2 国内对疏浚物去污染处理及其综合利用研究概况...........13 
1.5 沉积物中重金属污染........................................ 13 
1.5.1 沉积物中重金属主要来源...............................14 
1.5.2 沉积物中重金属迁移转化规律...........................14 
1.6 论文研究目的及内容........................................ 15 
参考文献：.................................................... 16 
第二章 厦门西海域拟疏浚物中重金属含量分析.............. 20 
2.1 采样...................................................... 20 
2.1.1 采样站位.............................................20 
2.1.2 采样时间.............................................21 














目  录 
 IV
2.2.2 样品的分析测定.......................................22 
2.3 结果与讨论................................................ 23 
2.3.1 枯洪两季厦门西海域拟疏浚沉积物中重金属的含量比较.....23 
2.3.2 厦门西海域拟疏浚沉积物中重金属总量水平...............24 
2.3.3 重金属元素间相关性分析 ...............................28 
2.3.4 厦门西海域拟疏浚沉积物中重金属的分布特征.............29 
2.4 结论...................................................... 30 
参考文献：.................................................... 31 
第三章 厦门西海域拟疏浚物中重金属生态风险评价.......... 33 
3.1 沉积物中重金属生态风险评价方法............................ 33 
3.2 厦门西海域拟疏浚物潜在生态风险性评价...................... 34 
3.2.1 潜在生态危害指数法...................................34 
3.2.2 厦门西海域拟疏浚物潜在生态风险性评价结果.............35 
3.3 结论...................................................... 38 
参考文献：.................................................... 38 
第四章 厦门西海域拟疏浚物中重金属赋存形态分析.......... 40 
4.1 材料与方法................................................ 41 
4.1.1 主要仪器与试剂.......................................41 
4.1.2 供试样品.............................................41 
4.1.3 EPA 3050B 消解法 .....................................41 
4.1.4 连续提取法...........................................42 
4.2 结果与讨论................................................ 43 
4.2.1 连续提取法可靠性验证.................................43 
4.2.2 重金属的赋存形态分布特征分析.........................44 
4.3 结论...................................................... 47 
参考文献：.................................................... 48 
第五章 厦门西海域拟疏浚物中重金属浸提试验.............. 50 


























5.3 化学试剂浸提效果与重金属赋存形态.......................... 58 
5.3.1 草酸浸出.............................................58 
5.3.2 草酸铵浸出...........................................60 
5.3.3 EDTA 浸出 ............................................61 
5.4 结论...................................................... 62 
参考文献：.................................................... 63 
第六章 结论及建议...................................... 64 
6.1 结论...................................................... 64 
6.2 建议与不足................................................ 65 













第一章 绪 论 
 1


































































































厦门西港等内港区 Eh 值普遍较低，一般在 70mV 以下，属还原环境区。Eh
值分布与沉积物关系密切。凡是砂质粗颗粒沉积物，其 Eh 值较高。而泥砂质细
颗粒沉积物的 Eh 值较低。西港 Eh 值的变化还与生物量的分布有一定关系，底





厦门港码头每年固定的疏浚量为 50×104m3 左右，每隔 3 到 5 年还要对航道
进行全面的疏浚，平均每年的疏浚量约 150~200×104m3。目前厦门西海域整治疏
浚的量约为 1500×104m3，加上马銮湾开发的清淤量，合计约为 2000~2500×104m3。





































































































































































解法的处理费用为 35~1000 美元/吨[24]。 
1992 年荷兰 Johan Rienks[23]采用焚烧炉设备进行实验室规模的热解，温度为
550~600℃。汞、六氯苯、PCB、呋喃和二氧芑的去除率达 90%~95%。有机成分
的去除率为 92%~99%。该方法处理费用非常高，因此没有进一步进行实验研究。






































美国 Tang[27]等人对疏浚物中 PCB 的去除进行了实验室研究，该实验模拟限
定装置中疏浚物的光降解、生物转化和挥发，经过 5 个月周期性的搅拌，PCB
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